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Beported are the tesults of a study involving. 1800 
3-year-61d children which was condacted to investigate in detail 
children who light appear tcbe at risk for later psychiattic 
brea'kdown. Described are^'study procedures iacluaing ^collection of 
background data on each child through visits with the parents, 
observation of children 'sN^lay behavior and intellectual perforaande 
in the laboratory, and adainistration of pediatric and 
psychophysiological tests; The ^tionaie. for using an auditory tape 
procedure for elicitation of responses is exjSlaiwed. klse discussed 
are preliai^ary results ajid soae procedural considerations (such as 
the role of nursery schools in. the project). Ascng findings reported 
are that it appears, to be .possible to select, by psychopbysioiogical 
techniques at the age <if 3, children who behave differently at the * 
aqe^bf 6 an^ who react dif£ereritly to th« intervening experience of 
attendance at a nursery school; and that the type.of behavior 
exhibited by the childrea is not in discord with what aigbt 
legitiaately be expected on the, basis of earlier high risk studies 
and data froi irork on adult pati^bts. Also included are tables with 
statistical data, a list .of . references, and graphs illustrating study 
results.' (SBH) ' ' / , • 
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1. iNiBcro rrioN - - 

— • ) 

* • • ■ 

Ihe work to be reported in this paper concerns an atterqpt \^4iich has 
beai made, on the Island* of Mauritius, to screen a cotcplete population . 
of children of one 'age range in t\vo large towns with the aim of study- ^ 
ing in detail- those Who might appear to be at risk for* later psychiatric 



breakdown • Ihis study follows, directly from those which have been 
previously carried out using the '*high risk?' model (Mednick a6d UcNeil, 
1968), and described in this ' synposium in a paper by Jfednick, but 
diffiers from them in two inpordbit ways, namely that risk is determined 
solely oh the basis of psychophysiological indices and the study is 
carried out in' a developing country. 

GarmeTy (1974) and Jones (1973) have reviewed researc^ir aimed at study- 
Z- 
ing the development of schizophrenia using prospective or high risk . 

methods. In geiteral, their studies enploy the techniq* of ei^camining 

subjects in' a pre-uorbid sta^ who my have a hlgh^ than poymal ^ 

.probability of break^Jown. In most cases this higher than npxmal 

probability of becan^ing ill is determined by the selectiorr of subjects 

vibo have an increased genetic rU)ading for the disease because they «re 

chlidreh of parents, one or lx)th of vfboca are schi2Dphrenic. ^Hae use of 

such high risk sanples a tactic which greatly inct^ases tlje jirobability 

that the safnple studied will e^ntually contain subjects vitoo will sQffer 

psychiatric breakdown. However, with the generally reported morbid riqj^ 

for schizophrenia of arqund 1% in the geriesral population, a study vtoich 

relies on the testing of an unselected population with the hope of dis- 

covering thosl" who v/ill later succumb Xvith schizophrenia is clearly^ 

jmeconanic* - 



4 

Hie issue of selecting the most apjlropriate children for investigation 
becones liai1:iculaxly inportant if a decision is made to ^tart the 
study early in the child's life In order that, firstly, a longfer tixDe 
scale majKbe allowed in tvhich* to examine precipitating factors and, 
^ secondly, the possibility of \indertaking interventive "tiechiaiqueS^ 
j(efesen the chancies of the development of the disease may be contaoqplated. 

The study to be described-differ^ fron those previously tmdertake^ in ' , 

that not only does it start with children at the early age of tl^pee 

yfears, but it also starts with the selection of a sanple of a total 

population, not on the basi^ of the sts^tes of the paren;ts, but on the 

• ♦ * * 

psychophysiological chapacteristics of the children thense^ves; * ; 

The study is al^o unique in^that^it -is probably the first to be 

-tarried out in a "developing" country. The origin of this study may 

be aeen in the WD Ttechnical Report No 381 (4968) in v*dISh, following 

a meetj.ng in 1967 of the Scientific Group on Heurpphysiological 

«*» 

Research, it was r^cadoaended that veiy high priority be given to ^ 

> 

"<a) the study of critical periods of developtnent, to examine 
^ the effect of environaental factors on subsequent mental ^ 

health; and / " - * ^ 

^ (b) longitudinal neurophysiojogical studies of high risk * 
^ subjects".. ' ' 

' It was also su^ested that "developing countries may be considered 



assesahent 



r 

as locations*'. India was originally suggested^ but foUowlng 
of the facilities for' such work offered in Mauritiias, a decision ;was 
taken \)y Schulsinger and Mednick of the Psykologisk Institut, 



• ' ^ ' ■ . 1 ■■ ■ ■ - 

Oopenhagen ^md Rargfui in Mauritius to attscpt to mount a study* there. 

Ihe decision to base this study on children selected from, the general 
population rather tban^fran a genetically defined gfoup was in part 
nade beca\ise it was thought that it %ould ^ difficult tp' define a 
group of schisophrenic Index cases from \yhich to start the .Study in 
a situation vAv^e there vfos only one men taJT hospi tal ^uod it was Hfceljr ^ 
that a large proportion of sdiizc^hrenics might npt be hospitalized. 
Selection of subjects fixm a total population also provided an 
opportunity to try^6ut an alternative procedure for undertaking high 
risk vork^ t6 those wMch had beoa adopted so far^ It was^^ided . / 
•that the method^ of screening vtoich would be adopted would be to 
. enploy psychophysiological techniqioes wMch had been successftil in 

Copenhagen (e.g. Mednick and Schulsihger, 1968) in predicting those, 

■ ; \ • 

children who later sufferied psychiatric breakdown. Althoygh in their^ 

' ' ' . ) 

original 1962 study (WE^ch was r€por;ted, for exanple, in 1968) Mednick 

..^nand Schulsinger had enployed measures ot electrodermal, cardiovasculiar, 

respiratory and electrcnycgraphic activity, the major proportion of 

their work was based on the use of electrodermal measures with a small 

amount being carried out using heart- rate me^^sanraiient and no atten^: ion 

being paid to the other v^iables; tt was found that measures of 

elieptrodermal activity were particularly iiqportant iij bein^^l^ted to • 

later breakdown and had better pofedictive value thap other flfeasCires • 

including psychological and psychiatric indices assessed ^concurrently. 

Tbe decisipf^to adopt psychophysiological noe^isures for, screening 
purposes does, however, present -very much of a .step Ifi the dark and 
tte, choice of only .electrodermal viariables for selection purposes makes 



the 6tudy even more open to critician,. Gaamezy (1974), in a discussion 

of the RToject, statefe "I believe that their attempt^ ta leai^^on <le\ft.ant 

> * 

^psychophysiological response systetos is not orAy premature l?ut, 
inappropriate^ when applied to 3-4' year olds"; he might have add^, 

? especially, when the study i^carried but on a tixDpical ^island >6n " , 

' / ■ ' ' ' 
racial groups about \*u.ch available psychophyi^iblogj.cal data' is * 



virtually 'non-eJcistent . 



Ihis report, therefore, seeks to establish %iat the exercise to date 

* . * • 

appears to have been worthwhile. It cannot, of course, do more than 

this because for eventual v&lidation of the technique tised it. is 

necessary to \va^t for twentjr or so years in order tha.^ the subjects 

% , ertudied may ^ter the risk period for breaktiovwi?^ 

^ * * * 

•Hie attaipt at validation of ^he^^lective procedures a'Hxipartite 
one. Tte variables ysed in selection of sctojects for rtother stucty 

'were a sub-sanple of those actually measured. Using these variables 
four groups of s&bjects were selected; three being potentially 
. ajbooimal and one control. Tlie^first.fonn of validation, prcxtedure was- 
to use discriminant function technique eccplojdng the so far imused 
variable to see hay far 1^ ecoplrically defined risk groups might be 
successfully predicted using these xanused variables. Secondly, after 
the selection procedures were cccopleted in 1973, data frcrn other 
y studies became available ^diich provided excellent evidence for ... 
differences betweeri genetio^ly selected hi^ and lovv risk groups on 
variables which had been measured in Ma\u:ititia but which had not been 
us,ed in selection. The aCvailability of this material provided a^basis 

• for external validation of the^fecreeiting procedures; Hnally,. it was 
thought to be desirable to show that, as a result of V5<2a:eehing , groi5)s 



of children had been selected v3to |aght behav^^differently on a . . 
^ s.. . . ^.o.e ^ 

iKxrk c^ied out three years. after the original screening ^^ch 
indicates that the groups selected \asB having meodbers might beccme 
almoxTnal behaved in a different manner fron the selected coi^trols as a_, 
result of e?^sure to nursery schsol experiences. 



II'. MEHO) AND PRDCEDOBE 



Mauritius is an islaai with about 900,000 inhabitants occupying an 
area of agproodmtely 2,400 square kilometres. Hae po^niLation is a' 
Bdxed.one being approxiinately'two thirds of Indispi origin and having 
as it^s jie?ct^largest racial/ grxxip the "general population" or Creoles* 
having an Africah origin with admixture of the dslaiid'6 other racial ^ 



groiqps. 



It vas decided to carry out the jresearch in two laa^ towtfe in the\ 
centiul, fairly densely populated part of the island, which had a 
racial distribution within theip populations vrtuch fairly represented 
i:he proportions of i^ial groups ioipt^iji, the island as a whole. 

: ■ ' . - 

* lists of 3 year old bhildren wer^ prepared from the Ministry of Health 
Vaccination Registej: andjparents were contacted, by a~ field worker who 
encouraged them^to allow their children to ftttrad a laboratory in 
Quatre Bonies - one of the tv^ towps^ whose population^ was being studied. 
Ihe children .were transported to the laboratory from this and the other 
town, NVacaps, accorrpanied usually by parents but on occasion by 
grandparents. 



*^?Kie ini*iial visit to the p^ents bv the field worker enabled k ' . 

•subskaniial amount of background data 'to be collected aijd ttiis was ' . 

' *" f ^ 

supplemented by further ^tetns when the ^parents- ca^ to the laboratory. 
. At the latoratory tl)e"c6il^'dn'^^ behaviour waS observed ^ a 'standard ' 

; ' " ' * . ' • 

play situation and their intdflectual p^formancfe was measured by ^tests 

, /' ■ . ^ ^ • ' . ' ' ' * 

• &dapted from Western versions f<ir use on th^ isJLand, This work; was 

* carried, out Under the <lirection oi ur jfcJrxan bmton-i^nitn, ot Teachers * 

^ OolXe^f Qoiunibia University » New Y/brk. The children were also % 

' ' " '- * . ' ' 

r given a paediatric examination by local doctors and, i£ neces^lfcl^ 

were referred after this examination to locai clialcs or hospitals, 

^' \ ' - ' 

' Thp children also undertook a session of psyctp{)h3rsiological measurement, 
the/^ekilts of which are the main content of this paper, Jjp to ten * 
^cniidren were tested each^y, five in the morning and five ip the 
ftftenioon,/ The children were randomly allocated tb t^ order in which. 



.they would und^ake psj^chological and psychophysiological testing. 

In all, 1800 children wSre tested, of vAiom cccoplete psychophysiological' 
data are available on 1795. The racSial and sex distributi^ of the. 

( i * . . ^' - . 

Sanple of 1800 is shown in Table 1 and the racial distribution is ' 
cocopared, with that f ot tfie ^4x>le islan^^ shown in recent statistical 
reports, It can be seen that ybB sanple i^a close match in this 
respect to the island's popfu^ation, ^ . v . 

The psychophjrsiolc^ical indices measured were .skin conductance, skin 
potential and EKG, Skin conductance was measured frau the medial- 
phalanges of the middle and ^ring f inge?: o{ the left hand using thd 
constant voltage circuitry outlined in Venables and Christie (1973) 
dnd using Beckman miniature silver - silver chloride * electrodes 'with 



0,S5& KCL in 2,e% agar~a^ as the electrolyte. Smilar electrodes 
v«re also placedUon the right han^t^jid mesa^es of skin cpnductiance 
level cSBtairied at the start and finish of lihe dbqperiinent by switching 
electn^ pairs? to the single skin, conductance channel, 

Miliiature Bectanan electrodes placed on the hypothenar. eminence fgt the 
> left hand , and 'the inn^ s urface of the ^ left foream Av ere used to 
iteasure skin potential, 

EKG was measured by similar elebtrodes using standard lead.I, . 

Recordings were made 'using a Grass Type^79 Poly^raphi iteii^ 7P1 pre- ^ 
anplif iers for fi^-in cpnductajQce and skin p6*«itial and a TPS prer 
amplifier ' for EKG measurement , \ ^ 

Ibur dharacteristics associated with each\sk±n con&uctance response 
were^recorded. . These al^e: V ^ * 



1. Skin conductance level at the start of ^e response; 

y ' > ^- • ■ 

2; ^^^jtaq^litude of skin conductance responses; 

i3. ' , Latency of* response; ^ 

4/ Time .taken for the response to return i;q|^ialf i^fe peak OTpl^tude 

'ihalf recovery time" A . ' 

'£hese%characteris;tics are shown in Figure 1. Also measured were the 

' number of spontaneoias^ imeliciteS responses pccurring in minut^e's 

recording at^the*stai;t and a one minute period a,tA:he end of the ' 

recording session, togeth^^idth the skin condUctpjace le^l shown by 

»both left 2uid^ right hands at this time . 

♦ \> ' % 

Skin potential and EIQI data will not be dealt with in detail ^n tliis 

report. * ' . 



Auiditp^y, stimuli for tlie tel^citatioa of autorvDndc,resjponses"w^^ 
presented by the use, of an auditory tape via a.Tandberg t^pe recorder 
and Sennheiser . headphones. , characterisfK^ of the stiiaili us^ • 
are discussed In the nex£ ejection. ^ i ^ 

Thjs children sat on thp paront's lap during /testing'; it was established 
that thg parent cojild not hear the stimuli presented through ^^e-iiead- 
phones to the childv The child was thus not re^icting in a secondary 
fas h ion to stimuli heard by. the parent. It was found in pilot studies 
that the children were much less disturbed and testipg was ipore easily 
xikpnrxed out in this manner^ than" \*ien they were tested in isolation, 
Tth^ \i*ole psycjbophysiolc^cal testing period, including f txlqg 
elect^x)d^ and their later reoaoval lApk ai>pro:0mately half ari*bour. 

Tlie polj^aph records were scor^ and "responses coded and entered on 
ocraputer codings sheets in Mauritius^ these codingi kieets were then*' 
sent to the U.K. for subsequent analysis. , ^ > 



Ihe testing procedure was carried out in 'a soxind insulated, tenperature 
controlled cubicle adjacent to the polygraph. A de»*-hiinidifier wa3 used 
to minimize the variation in humidity althqu^ the level of himidity. 
could* not be said to be controlled. ^ ' Tlie psychophysiological testing 
situation thus compared f avoui^l^y with those to. be found in 
developing countries. ^ ' ' - 



III,^^ RATIONALE KB PROCEDURES > USED • - . ^ 

»As stkt^ earlier, in the paper, "fiiis ^study is>e logical extension - 

o!C the vSdbr^c* ftatrife Cut in Copenhagen arid consequently the ioethods 

lased .are* deritreci ftCpi this- ^IjLer experience . ' * r , / 

At'thcd/Js|^ \vQrk prior *tq its carmencenierit , 

Jn 1972- the d^ta qvailabl^ from the Copenhagen study \v6re essentially ' 
those -^nifelished by Mednic^ and Schulsinger jbfi- 19681 . Anxaj^t6^;y tape 
. procedure ytsis vised ^-tbis^vpxk for the elicitatiqe o% r^^ponses^ Ihev 
constiuctlan of this tape was in three sections and conceived, around • 
the idea, of testing tlie subject's electrodermal condit ionabil f t y , The . 
sections \*ere. (a) the presentation of the stimiTus to be used as the 
,conditioIted stjilftLu^in an orientation or "desensitizatioiji'' session, ^ 

(b) the presentation of OS *nd UCS in a conditionirg paradigptu'and 
^ * ✓ ' ^ ' / 

(c) an extinction and generalization pferiod in' Mtoich the OS and 

• . \ . ' ^ . • ^ / , 

generalization tones were presented unpaired with the UCS. The 1968- 

\ ^ . / \ - ^ 

knalysis of the data suggested "Hiat subjects who later became T.11 
diff^ed from thosefc-Xvho did not in several ways viien tested in 1962. ^ 
These were^ for instance, in the -amplitude of the skin resistance 
response (SER,GSRy^tB^the UCS,* in test trials vAiere the IKS was emitted 
and in generalizatiorv; trials ^ The other iirportant finding was that the' 
recovery of the SRR*from-peak,arnplit^ wajs faster in the case bi the^ • 
children who later broke down than in -tho^e who did not. 

.It thus s^emetl iirpdrtant tp capitalize on these findings in the desigh 
of , the procedure in Mauritius. Kbdifications frd&i the origii^ 1962 / . 
procedure were node in seyera}. directions. J^irstly, in ordel* to . 
ebcffltuQ a large number of subjects and essentially to. design a screen- 
ing rather than an experimental prpcedtire, the tiipe of testing had to be 



. . ■.^T ' • ••••• ■ • 

considerably reduced.^ Secondly^J^vork op CSR conditioning^ cx>nducted ^ ' 
4since 1962 suggested mo^icajtions of the conditioidijg^procedure. so ^ 
that, for inst^ce, a longer CS-UCS' interval was eriployed and^ thirdly, 
Mork carried out by the author and his colleague, John Gruzelier, 
^A im a r ized in Venables (1975) bid shovm the value of using an Qriaiting 
^ anid habituation procedure in WDrk'with adult scMzophrenics. this wrk 
suggesfted that ther^ were, under suitable testing conditions, «two types 
of fi^stonsivity shown by schizx^ihreaic patients, namely, hyper^ 
res!pcmsivity - tjbat Is, ii»ny 4ngh/afl^^j^gM^ Ririji . ; ^ 

oonductabce r^ponses (SCaSs), a %^k3::tijfS c 
shown \jy the Copenhagen children who later ^lecame ill - and t^ypo^ 



responsivity - tliat Is, ndnlmal or- no r^ponsivity. 

•TfeLs work suggested that it. was wrthl^le^^c^ in sL test^ ' 

^pro6educe a close appr(Skiination to the orienting situation which had 

produced these results. ; * / 

, . . ' • • ' ' . ... ' ' / ' 

Ta6fe 2 shows the' details of the auditory stiiriulus tape v*ich w^used^ 

Stlxnuli 1-3 are 1000 Hz, 75 db, *1 smbc tong ha^ang 25 msec rise and * ^ 

fall tiires^.^ The characteristics of -aiese stimuli are those used by 

, Vanables and Gruzelier, and the use or a noA-abrupt stimulus ^onset 

with 75 ^db intensity enstnres that brienting l^th^ than defensive 

.respoiises woiild be eliciteji. Stimuli 4-6 are similar tones" but with a 

change of 'frequency to 13U'Hz. It .-was intended, t^^ by thejise of- 

these first six tones, orientation to tone onset and to change of tone 

and .habituation might .be ^camiqed. The neact ti^lve stimuli consist 

essentially of a delayed cohditioning procedure using a 12.5 sec, . 

lOGD Hz, 6p db, 25 msec rise time positive GS, followed alt6r 10 s 

and overlapping with for 2.5 seq, b3ra'4.5'sec, .90 db. UCS vM.Qh 

13 




• oonsl8ted of a mixture of white noise and noises recorded from a bufzer 
. in a resonant chaniber. Although not of excessive intensity, the noise 

was of particularly unpleasant quality. Stimuli .of this kind were - 

• xunibered 1; 8, 11, 12, l5 and 17. Interspersed between these were 
^^^^oinreinfoi^^ jpositive CS stamid.i (as a foiro of test for conditioning) 

and unreinf orced n^ative CS stimuli of 500 Hz; frequency. Stimuli 18-24 
are all \ppgreinforc«i and consist of extinction trials. While such a 
^hort cohditioaing procedure was tinlikely to be very effective with the 



' ipajority 6f subjects it was hoped •that the hypothesized high rate of 
oCMiditionability which might be sIk?^ by the hyper-responsive^ hi^ 

be shown by this procedure. Hxe use of ^ delayed 



.co^tioniDg pWiure allows the measuranent of three resfonsqs, 
that to the' CS on^et, that t</ the UCS onset and the anticipatory or jire- 
DCS response, tbi^ast being suggested on the 'time* dfeditioned 
riesponse (see^ for instance, the revie^v by Dengerink and Taylor, 
1971). ihe procedure thus allows two types of test for conditioning 




i after CS+ and tsy the ability to measure 



by t^i^'nise of omilsted 

pre-UCS responses. /In ihe remainder of this presentation the* three 
' responses are designated as follows - to the CS, the A respond, pre-UCS, 
the B response, to the UCS, the C response,^ The definition of the ^ ^ 
responses for measurenent purposes was by latency criteria. The . 
^"latency windows*' used .and the timing of the stimuli are shown in 



Figure^ 2.. 



The auditory stimuli were recorded oh one channtel of a stereo tape 
recorder. The othgr channel contained 400 Hz 1 sec fAxlses synchronized 
with the onset of auditory stimuli, wliich served, ,via appropriate 
. pircuitry, to operate a marker pen on the polygraph. 
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IV. PRELIMINARY 




^ , Qf the 1800 sutyects tested^ 1795 pi^vicjed usable electrodermal records/ 

. Five envlronnental measures were available; these were laboratory 

t^n?)erature and hunidity and ejrternal 'ainbient temperature, humidity and 
» . baianetric pressure/ . • • * jf 

* r - , - 

These f i^ measures were correlated with the electrodem^ measure 
. desca-ibed for responses to all stimuli, in additioxbto measures of 
initial and. final conductance level, t^ no case was thea>e any 
correl&.tion between eiectrodennal and envicormaital; varia3tfl.es account-' 



' ing for more than 1% of the variance. Thus pne of the najor worries 
that the wDrk in this unf amili^ CTvironuent mii^it be ocnplicated by 
unusual environmental variably proved to be unwarranted. It^is likely 
that the effects^ of -tenperatur^ and hunidity were minimized Of 
' tte degree of control which was eistablisHbd in the laboratory, ^piereas 
the external tempera.ture had a meanjvalue of 22.98°C with an SD of 
3.14 C,in the laboratory the mean temperature was 30.0°C SD^1.45°C. : ' 
The mea4 Vernal relative humidity was 76.96% SD 11.9^' and in the 
laboratory 51.85% SD 4.22%. , ■ ^ ' 

.V 

The distribution of electrodeimal measures was examined; it was found 
that both SCL and sen measures showed scrhe skew, but log conversion 
produced distribution^ with insignificant skew. .It should be noticed- f" 
that in the- case of the ^espoiise measures, log conductance change but 
^not ch#ge in log conductance was nonnally distributed. Data in this 
' paper are i-eported in terms of conductance measures for, the sake pf 
fa-niliarity even when .the statistics have been carried out using Ipg 
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values. Thus it is.pbs^ibled to be reassured that t^he measures tkken 
"in the stiMy' carr be. used /satisfactorily and 'that there is nothing to- 
suggest that the scraewhat unusual sltuat-ioh in which the work was 
carried out produced abnoimal results. , / 



. V. ■ ' SCm PgOCEDURAL (3QNSIDERATIQN-S 
'P^ xx)le'of%iraery.gcho6ls in the Pro,1eet 



In this project' it decided to set up 'riip^ery; school faAlxties - 

6 - ~ * 



for two^jjufposesv One that they prodded a suitable setting for 
the observation^ of the childnen which was under the control of the 
'investigators. ^ The .second.^' that,although no .very defined program 
of intervention could be laid down at this point, .'with' the use of 
suitable. control groups, the role of -a nuirsery school milieu in the'. 
. modification of behaviour could be examined. 

^e possib^i;ity-of the iJlse .ot preventive techniques with very young 
children, - even if the degree of risk of eventual p^chiatric breakdown 
could be accurately detennined is plearly fr^ht with difficulties. 
A WD meetiiig^on "Primary prevention of -schiajphrenia in^Hi^h Risk ' 
groups" h^ld in Copenhagen in im ^ knd, hence some ti!he after the 
inception _of the Mauritius' project - .stated that vdt^^^ exception 
'"there are no ' 



provide 




from controlled intervention studies that would 
fion of wtoLch "interventions, if any/^Jre helpful 



eithOT to the children at risk or their' parents". For instance/ . 



♦•psychpphaimacological intervention \vith subjects at risk butNbot iU 
vms spe^caHf disavcJWed in this connexion". The of a iurs'ery 
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adiiool thus represented a minimal ar>d entirely ethically acceptable . 
form of, intervention. « ' 

A "spin-off" from the ejjercise was that of starting tlje first nursery' 
schools InMauritius,' k project since talker up and given support by - 
the Mauritian govenanent. •I\v9 nursery' ^*oois were set up with finance 
txxxa DANIDA, a branch of the Danish Governnent having the role of 

' I 

assisting developing countries. In .addition to providing, funds for ' 
the m&terial provision of the schools, the fund also paid ifor the 
services of two Danish kindergarten experts, Steen Mjiller and Bodll 
BirkeVaaith who were re^nsible for the running tt the schools and 
•the training of the first 14 nursery .school teachers in Mauritius. 

r ■ \ ■ ^ ^. • i 



Eliectrodernal activity as a selection ^procedure 

^'' • . > ' ' . 

Imme dia t ely on completion of the testiiig procedure the electrodenial 
data..ww»««o(ted^^ used, to select 200.subj^ts for later extended • 
study.. In this instance, none of' the check#on distribution and . ' 
CTvlronmental variables could- be carried out because of th6 necessity 
for speedy allocation of the children to tl^ nursery schools which 
were waiting for their intake. It should, howeve#, be said" at this •. 
point that subsequent careful checking of the selection procedure, 
'takir^ acSunt4ai#^dH.-ai?^priate variables has shqwn that there were, 
no faiCLts in the original' procedure. 

v, • 

The aim cJ^ the selection procedure was to obt^ four reasonably' 
matched groups of subjects. • Tvro of these vier^fk be atlocateB to the 
^,two nurs^ sch^Dols, one In Vacaos and one in Quatre Domes, and two, 
drawn from each of these camiunities, were to remain unallocated to 



nursery schools. 

Ihree typ^ of variables only entered into the selection proce^Jui^e^ 
IhesB^were, in additioh to the electrodennal variables, those of sex 
and racte. The aim was to achieve groups having a more or less, equal « 
sex distribution and havitig aj^jroximately the same racial distribution 
as the 1800 subjects Bhowii in Table 1. It was, decided not to include 
JCMnese children as 'there would Only be .6ne in eabh nursery^ school 
aiKi th^ might be ^isolated on this acbount. The iina^ distribution ^,oX 
childrCTi by sex^and race is' shovra* in Table 3, 

■ ■ . ' . ..'\ 

• Tl?e iflilfial procedure was the development of electrodermal risk criteria 
and the all9catjLon of children to groups using these criteria. Fi:an 




these, and taking, account of: sex and race variables^ four groups of 
subjects. were drav)h tqp in^ the U,K. and cabled to Mauritius. TJie staff 
in Bdauritius l^n invited tB^^aHocated to the imf sery oschocd^s to^ 
aftteod/ ^ 

^ ' 4 

V * 

If the parents oT a select^ child were unwilli33g for him or her to 
a^itend, a cable was setfTto the U;K. asking for the p m>p of a 

. • / . r 

substitute ctdld. This procedure continued for about 6 weeks until 
all 100 chilc3l^^n allocated t^the nursery schools w^e established as 
willing- to att^ and it was determined that the 100 subjects selected 
as" c>Drmunity control? were available and willing to attend the i 
laboratory on subsequent occasions for testing. * ^ ' 

I$u* types of. subjects were 'selected on the basis of electrodermal 
variables. • • , i * ^ ^ 

* r ' * 

Th3 fir^^ to^be selected were non-^responders.^ Subject^ in this group 



.showed no electnDdeimL responses wha-^ever, either pn skin conductance 
or skin ]potential channels of megsnpenent . ' Both types of electro- 
deiinal mpasurcment were included for this purpose becajjse the chance of 
non-responding being a result of low sid,n te^^)erature is less with skin 
•pcfEential than with sWa'cqnductance measilrejoeat • ' There Is thus a 
SHbstantial reason to Believe that the subjects allocated to t,his ^ 

DOiiaei 



cg^tegbry on the dual criteriop baisis.wefe non-respbiiaers of the type 
carefully delineated by Gruzelier afld VeiCtbles (1972), 

r^Hfe repjaiiyieg of tb^ sui)4^'^,wcr(? selected on th? bdsis of the SCB 
,/arfclitudes and recovery- tiuo^ ©f responses Ito selected. stiradli. * The 
basdJsrfor th^seleplSion iwas\te follows:- . . - . * • 

Kesponse i^Tjiri •t^i^.tVll 



would renponh^ 



to 'tte fiJirt b3?ientii]fe'i5fiinuiu^^ft that the nXm&l&r woiild 
falf'op w^th^ater^^ -.v v / i • • • 

Respon:^ 7G: this* was ,*^the^re^nse to .tj|e i^Lrst^inres^ntatioii of the- 
' most ifateiisfe,stiroull*in^^^^ likely to 

^^j|nxjvadfe ida^e.ifi^^ * • . # J 

Resjxjnsg 8A: b'thi? is' the"*re?pon3e tp^fie conditioned ptimUliis'^^- 
iirrnprtia^Piy .g^ffar^fj|-fe ii^^* pi'esent^ tJCS,; Hence, those* subjects most 

rly "to be distu]^*>^ by .l^e UCS might be lijtely to' re^^pond in this 
» instance' whereas the^'more '^npnral" subjeots-might not respond. » 

■ • ■ . ;^ , -vv^ . ^ ^ . ^ , . 

-Begponses 18A, sbfid 2QA are: all , oriefitkt ion' responses lafe in the ' 
total series aijd should l?e 'ttoSe exhibited by subjects yfbo dd^^t 
habituate" and' hence are aKLn to the "respondem^* schizophrenics Of 
Gruzelier .and Venable^' (1972) • ^ ' • . 

Responses 18B &^C, 19B & C and^^^^ ^a Care all likely [to ber aripted 
*by' subjeqts vAk> conditionr^readily and consequently, would be akin to 



tboSe v4p ejchibited this sort of behaviour in the Oopeniiageh. situation 
and wbo later became stck. / ^ . ^ ' . , 

in sunmary, therefore, anplitude and half -recovexy vt'imes of .skin^ Con- 
•Alctance responses 1, 7C, $A, ISA, 18B, 18C; 19A\ 1^; 190^ 20A, 2C|B 
and 20C were those ysed to establish criteria. ' ^ ^ ' 



1. RespOTses were cat^orized as 6i^ risk for. schizophrenia vAien they 
had anplitudes greater than 1 micro^bo and less than 2.5 sees half 
recovery time. , ^ , • 

2* ^ Responses were cat^rized as typical of control subjects j4ien they 
had amplitudes betweoi 0.4 aijd 0,9 micrapho and half recovery tijues 

^hebfsieen^.Z^b^^^ ' _ . _ 

3. Responses were cat^orized ai high risk' for cripdnality-lisSrcbqpath^jr 
v^en th^ had anplitut^ps between 0.4 and 0.9 micrcniio and half recovery 
•times greater than ,'9^.0, seconds- * • • / 

, ' * ' \ * ' ' 

(Note all Constance values* are in tenn^ of .sp^ific conductance, 

i.e. micranh^/fm^ . ) ^ \ ' 

A. possible score of 12, i.e. all respohses**haying the reqviired 
' ch^iracterl5tic,^waS; possible. * " , ^ 



• qi|)er-respOHsive.- high risk for schizophrehia - subjects* wet e those., 
who had 6 or more responses with eatery 1 icharacteristics; that is, 
they had response patterns similar to those subjects who later suffered 
I)sychiatric. Ipreakdo^ in the Copenhagen series. ' I ^ 



Allocation to centrol status was made on the basis of occupation of a 
narrow .central position on trie responsivity apd recovery continuum .of 
electrodermal activity and used a count q;E 2 or more responses in 



eatery 2 as its criterion, . - ^ 

It vas foUhd, in the course of allocatiofi of childfen to groxips, that ^ 
sex tmd race. match across schools and conparative coranunity groups could 
not be made on the iMisis of allocation to only non-responder, hyper- 

^responding (short recoveiy) and control groups. Ibr this rea^n a / 
fourth grocq? was -established. Tbese were subjects showing 2 or more 

. responses in eatery 3, i.e. having long recovery of the skin con- 
ductance response. , The basis for this is work reported by 

V 

Mednick frcm.OcqpQnhagen, Hare from Catjada, by ^idc^e jet al from 
the U.K/ and by Hinton, also from the IT.K. The populatj^ons in whith 
lohg skin cojiduc^^ce recovery timQ Is predictive i^mge f ran children 

Is ^ diag qosed p^cb^a^Sy^borg tai i^ys^-aagU^^- 
nrpft tP5| nf maxiiiRm security institutions for the "criminally insane^'. 
"i^^^^ixyclvisxon of this group of children is thus pavKLy fixxn necessity 



anct partly because they represent another aspect of interest of the ' 

menobers of the investigating team. \ . - ^ 

*i • ' ' ' , - 

The nuirfDpr of subjects in each of t)ie caXegprles oUt of the total 

population of 1800 are'j^hown in Tabte 4. ' ' 

It is clear from ih^ percentages sho\^ in this table that a wide net ^ 

bas been used for the ''abnorrpal" groups, N, S and L, a^d narrow 

net for the control subjects, C. * \ r 

It 4s a pri^unption that«aroong the 287 subjects in groups N, S apd L 
there will be those who will eventually manifest deviant behaviour. 
This total of 15.9% of the total population is not perhaps too dargei 
if a "spectrum" rather than a narrow criterion of deviance is taken. 



table "5 shows the nunber of subjects in these grotqps allocated to 
nursery school .and ooranunity groups. Oa the basis of a 1% risk for 
schizophrenia it is possible that 18 of the 1800 subjects tested will 
becane schizoptoenic. If there is only a 50 % ^uocess rate in select- 

> ■ ^ i , < 

ing these jsubj^cts tten 9 should appear among . the' N and S groups vMch 
have peen selected^ 136 subjects. The procedure. at a conservative 

y • " ^ • ; • 

estimate \vlll 'thus have increased the chances "of selecting the 
appropriate children for following up hy siicfold. ^[f , of course, the' 
Procedure has-been entirely successful, then .the eventual result of 
the procedure will have been tp approach, the sort o# chance of 
eventually finding patients that have been seen ijn genetically based 
high risk studies* ^ , • ^ 



In no instance has the identification- of si&jects in risk eateries 
ever been traaasmitted toldauritius^ Thus those msa^pers of staff 
^ ">rking with the subjects in Mauritiias are entirely "blind'* to the 
status of the children. \ While, in general, -th^ know the purpose of 
the study Jth^ have been instructed to treat all children. kjKsie and 
it-^is a reasonable assun?rtion that they have done so as there is 
nothing^ to the casual observer ^Mch would suggest atononnality among 



the children. 



/ 
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RESULTS ' 



An approacji to jlilternal validation of selection procedure 



( 
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'As su^ested in the introduction' one of the^problans .of conducting a 
longitudinal study of the devel^jgnt of schizophrenia enploying 
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relatively untried sej^ection procedure is that true validation^ can* 
only be undertlaken \^n the predicted behaviour is likely tp appear, 
i.e. from young childhood onwards • lu this casp, vihere the initial 
selection has taken place when the subjects are three years old, the • 

* • 0 

delay of twenty years for the final results is diacx)uragiBg &nd steps 
need to be taken to reassure the investi^gators (and those supportir^ ^ 
thecn wi^h^grant aid) that the exercise^as a y*K)le useful and wrthy 
of continued expenditure TJtf esffort* Because of this, attoqpts have 
been made at validation of the selection "porocedftre. These in than- 
selves, it should be enphasis^, |re -not tru6 validation but rather- 
need to be taken to show that the prDce(irre*has a degree of donsi^^^^ 
and is having a measurable effect. • * ^ < 

^.^^.^ — — ^ — — — _ — , — _ — _ 



Tbe first and probablx the weakest approach is an attemt to aljoW that 
the psychophysiologically defined risk- groups selected on a cocparatively . 
anall nui^r of variables may also be predicted by taking into account 
the other variables vMch werdi^iieasured but not used as criteria for 
sele6"y.on, ' . 

lb this end djLscriminant an^yses have been perfoitned using\the division 

of the population shown in Table 4 as the criterion groips and charao- 

teristics of electrodennal iactivity other than for those responses 

\ised as criterion measures as predictions of the^iterion gpx>up5. 

Clearly, as there are correlation^ between the pr^ctibn variables 

and those used in criterion group selection, .this ajpproach is ipt -v, 

• • • 

strong. Nevertheless, the fact that over a series of disciTininant 
analyses i of whieh-one only is reproduced h^e, a useful d^pree of 
consistency of data emerged, suggests both that ^identifiable groilps 
could be 'selected from the total pqpulation and that these could be 



prediGt^gfc other than the variables actually used in selection. 
BeiAise ^the major reliance of the selection procedure in its 
■derlvat^x>n. frOm the Copenhagen material,, and fron v»rk with adult ~ 
schizo^enics on skLn conductance recovery measvires, recovery data ' 
/Sere not allowed to enter th^ discriminant- ahalysis. Data was used 

- ' J: ' ' ' . 

trfxa those amplitude dit^ not used/fri selection; additional materials 
were the initial level of skin conductance frcra the right and l^t 
hands/ the number of initial, spontaneous respons^ the rae^ latency 
' of stLn conductance response to the UCS, the moan latency, of the 
skin conductance response to conditioned stimuU^d' the initial rest- 
ing heart- rate/ Using these variables 72.73% of the originally 
selected groups were, correctly identif iedl ' 



\ 



^ IX^e to the self imposed reSteciction in* the useof variables tte 
exercise can be considered as one 6f "puUing oneself up by one's 
boortstraps with one's hands tied behind one's back". However/ 
examination of Table 6 in wl^jch the predicted groups and selected 

'^Brroup membership is ccmpared.i^ encouraging. The gj^test degree of / 
misclassifKation occurs between groups C 9nd L; however, this is npt 
surprising \±e^ they are both selected on the sai;^ an5)lituele criteria 
and recovery data is*not;used. ^ ' • ^ _ ' 

Hiis ^ercise has been jpre^te? here as an exSnple of one approach 
which may be 'taken to "the problon of dealing with data under conditions 
where tru^ validation is not ^dsSib^e. 'It suggests consistency in th^' 
data used for selection but is only part of a converging operation to 
be vi«ved in the cfcntejct of the otherf material to be presented. 



r 
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An approach to" e?rtgrnal validation. Qf the selection tirocedure 



« » > « 

As stated in the last , section, a number of variables were me^isured 

vAiich wef-e not used as criteria for the selection of the risk groins. 

It was thus iflportant to find that some of these variables "fed been 

used in similar situations in genetically based high risk studies and 

shown differences between high and low risk subjects. 

fiuch a study wa3 described at a rfecent noting (1976) of the Society 
• for Psychqphj^^iologicai^fitesearch by Klein and Saznan of the • - 
Dhiversity -of Rochester. The findings ,were descriljed as being of a 
preliminary nature and were derived frcm a sanpie of 39 children of 
/ whom 10 were at high risk having nbthers with a consensus diagnosis 



~7^of sdiizophrenia. Klein and Salzman used a. modified version of an' 
^ • auditory stimulus, tape used.ijy Mednick, Schulsinger and Venabl^ in 

, the most re^nt Mgji Crisis study in Copenhagen - of vrfiich the ' - 
^ Maurj^ius tape is a shortened version. The results are described 
. as foltbws:, ^ . . 

•••No differences .wer^ f oufid bettreen high and low a-isk offspring 

J either in tenns of trials to habituation response anplitude or 

. latency or spojatarieous responses. Electrodennal measures collected 

. during the conditioning experiment liidicated that sensitization to V 

/ - • ■ . 

^ the CS did occur and there was some evidence op differential conditioning 

iif the twp groups of children. High risk offspring produced signif i- 

• cantly larger skin conductaijice responses to interpolated \inreinf arced " 

trirfLs than did low risk offspring. High risk Ss were also signif i- 

cantly more responsive to the UCS than "low risk Ss .... low risk 
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offspring mlnilested hi^a:- levels of tonic conductance than (Jid. high 

* - " , • . ■ • ■ •.•*•)=. 
risk offspcir^ during oonditionifjg but not iluj-ing resting br^bituation, 

- : . ■ " ■ 

and higher levels of heart ^ate throughout all procedures." 

■ ■ s ■■ • ' 

Hiis list of results caa, at :^east ift part,, be tested in the present 
context and are now paresented as a series of statements: 

1. "-high risk offspring produced significantly largef* respctoses'to 
' interpolated^ vu3reinfoi:ced trials". • 

In the present experiment such trials are those to stijnuli ID, 13, ^ 
IjB; 19, atO, 22, 23, 24. ; . - . 

Tbe data presof^ki in Table 7 show that the^il^esent results are at a 
highly signifi^ level, in accord with KLein and Ssilzman and it 
should be acfaed also with ^bsit presented by Mednick and Schulsinget ^ 
(1968) in Figure 2, page 284 j v^lfere they show a higher aiqplitude ^of 
conditiohed response^ to* non-reinforced trials. It shoxald, of course, 
. be noted in the preset context that responses 18C, 19C and 20C were 
used in selection of the risk groups. 

2. " -high risk Sfe ^xoreaS^^ responsive to the DCS ^ 




In the present e?q)erjuuent the relevant responses are 7C, 8C/ IIC, 12C, 
45C and 17Ci Data presented in Table 8 show again confirmatioi^ of 
KLein and. Salzman's- results. It is perhaps interesting to note the 
large ^response by gix)up SI to stiimilus 15 • This occyrs just after a 
trial with a CS- stimulus and consequently it could be suggested that 
the high risk group is particularly (and^abnoimally) alerted by the • 
change in stimulus 'configuration. 



iigaln it should be noted that these results are in accord with thosQ 
of Mednick and &:hulslager (1968) Table 5, page .283. ' ' 

- % ■ 

3. "-low risk offspring m&nifested higher levels of tonic conductance 
' thah did "high risk offspring during conditioniiig bat not during 
. • testing or habituation/' 

Data In Table 9 show that ^e present data are not in accQrd ^with the 
KLein and SalTman ^^|jpdin^ as they show a sub^tantiaHy higher pV'in 
conductance levei throu^tout in the hyper-responsive, high risk groi^ 
than the. control groiqp. In the original Mednick and Schulsinger 
study thece was no differCTce between, groi^ on tc»ic eleotKxieraal - 
levels • 



4. "-no differences were found between bigh and low risk offspring 

. ' . . P "/ ^ ' ' 

' injterms of . . . latency". 

* ' • ^ ' 

TKble 10 presents the data for the present study w^ch does not permit 

such a strajght forward- stataoognt to be made* GSeneralizations that 

are jpos§ible are tha;t differences appear between groups \^n orienta-, 

tipn is takings place, thaVis, particularly in Trial 1 \*ien a stinafiliis 

. is Ipresehted far the first, time, in Trial 4 vtoexi a new stlxrailus is 

presented and to the conditioiied stifauli \rihich as signal stimuli al^ys 

have an orienting function. Again j^lifferences in responses are shown 

vben examining' respK>nses to the onitt^ UCS after the positive condi- , . 

tftijed stiraulxis. In other \MDrds,.the subject is expecting a*gtlmulus 



V vMch does not arrive. 



, In tfiie case of the'respons^to the UCS there ure no differences in ' 

' . • , .. ♦ - - * • 

* latenqy, largely it woijld appear because o*f the lengthening bf 
■/ . . , - • V \. -4. 

. V latency of re^nse of the S2 and C groups; There afe also no differences 

ER?C ■ .' ... 27' '. " ■ ■ ". ■ 



in latency to the ora^tted UCS after CS- and this appears to be dile to,i' 
the shortening of latency of the high risk groups/ 

Ihe data do iK)t therefore confirm "tjie KLein and Salztian na^erial nor 
are they in accor^ with those presented by Medni;^~(^67)^ere he 
showed .(pagf 192, l^le II) ttat the latency of most, responses was 
faster in the high risk than in the low, risk subjects. However, recent 
irorkon orientation responses in schizophrenia patients (jarried out . 
in York. <Patterson and Van^les, in preparation) shows that there is a 
tendency for schizophrenit patients to have longer latency respbiises 
to Oirienting stinmil.i than matchied normals^ ' . *^ 

_ "-no dif f ereiK^ /were fouDd between fai^ risk bM low risk offspring 
in terms of spontaneous resgponses." 

. - ' ' ^ ' ■> , ' ■ 

In the present data the S group (SI ^d S2 combined) showed 4.6 SD 2.7 
resjjonses and the C groiip 3.*0 SD 2.5 re^nses pa an initial half 
minate rest period, with the large N^in this study the difference was 
. significant; the same'difference would not, however, b6 significant with 
the numbers in "KLein and Sal2man'^ study. If their sample included 
scrae. nonr^responders then it is possible that this might explain the 

lack of difference^ in spontaneous responding in their stud^. The- ~ > 

■' ■ ■ , - ' ' 

present d^ta do not therefore seem tb be in disagT'eonent ydth Klein 

and Salzman. - ' 

6, "-lowr risk offspring manifested higher levels of hearf rate 
thrqjjghout all procedures". ^ * , 

In the present ?tudy S group subjects had a ra%m initial heart rate of 
■]^.14 bpn' and the G'group anmedn heart ^arte of 124.99 bpn^ Tliis 



difference wasnot^ignificant. Other heart rate measures are not 
aVaiiidDle at this time. 



Data from Copenhagen (Heitnan, 1972) is in accord with the present 
findings in showing that highland Ipw risk groups did not differ on 
. heart rate measured at-^fhe start of thp experiment. 

An- unusual finding in tlie present experiment is that th^n-respbnder 
gtoup had an initial level of 135.2 beats per minute ^ch wis slg- ' 
nificantly higher than the S or. the C groups. 

In suranarizing; there some areas of substantial convei^nce 
between the Ktein/Salzman, Medaic5l£/Scliulsinge3c;'studi^ aad the pa^t - 
one, these beljig very largely in the a:.-ea^f phasic responses. Where 
there- is less agreanent is in tonic levels of^activity.. As there is 
^rtually no ^hqphy^oloi^cal data of a developuental JsSSi which 
vould enable a 1^ to be mad^tween the present 3 year old children 
and the older childreV^Jdie^ther.studi^^-is not possible to 
establish whether the disagreements in this tonic data are due to age 
differences. * ' 

Overall, hov/ever the present data do pot ^ve any reason tb think 
that they contain inco^istencies. Ihe latency data have already been ' 
described ^v^lich indicate that they f it^ reasonably with predictions. , 
Recovery data also accord with ejtpecitations. Early in the orientation 
^ies recovery tiies are vei^ short, and shorter, of course, in the S 
groups, -nie responses to the UGS all Have significantly longer recovery 
times as wuld be expected, following Edelberg's (1970) data where 
responses- to aversive or unpleasant stimuli have early recovery times. 
IiKspite of the. general lengthening of, recoveiy to these stimuli, those 

« 



of' the S groups are still shorter than-^those of^the C group. Thus, if 
the points of view of Venables (1974). that shortness bf sh. recovery is 
an indication of "openness- to the invtjponnent" is' taken, then what -is ' 
in genei;a^ l?eing indicated" is that those children vAio are .ip, the S ' 
group "are ateaonnally "open" and as this is the case vapt^e more 
•a'^trsive stinaai theyare possijDly on this account more vulnerable. 
IhiiS-point will be taken in' the final jdiscussion after the next " | 
and most ini^oHant of the interim validation data have been presented." 

■ • c - 

Validation of selection by assesanent of beba^^our 

^ cAtbs^Xc tenets of 'high risk' v/ork is that although indications 
of the later breakdown i^fe sojjght in a population that is well at the ' 
time of testing, there is necessarily some difference in behaviour ' 
between those whd will remain well and those who will succumb. Cleanly, 
if this were not so then thd point p* the researcdi would be -lost. 
Neverthele^, herein lies the paradox of this work, for if the early-- 
behaviour of those who were to- succumb were to be considered abnoimal 
then it' is unlikely that they would ise considered as classic schizo- 
phrenics where by tradition schizophrenia is a disease with its oijset 
"in^early adulthood. The attractiveness of the use of psychophysiological 
indic^jfcas possible indications of later breakdown is because they are 
•cover#and not available to public inspection. Ibey are not, because 
of this, in general to be considered part of th^ subject's relation 

with his social environnent and hence perhaps more 'culture free' than' > 

; . ' - .1 

other measurable indices. . 

V- ■■■■ .; ■ • ■ . 
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Qther overt behaviour, however, may be assumecf to dl^ljiguish high 
risk and low risk groups and has indeed been sh^vn to do so (see 

W reviews by Gaimezy, 1974); it is, however, to be expected ^t the ^ 
distinguishing behaviour will fall within normal lindts aiid will not 

^ * be ^i^g^ as. unusual by* peers or seniors, 

Tlnis, if. the, division of the children in th^ study into high and low^ 
risk groups on the basis of some of their mi^sured psychojrtiysiological 
* ' indices in 1972/73 has^ been successful in a wider sense than pioduciijg 
, groiips whose overall psychophysiological status Is different,. it is 'to 
be suKX)sed that differences in their bvert behavicwr niight l)e seen at 

a later stage. In other words, while the stucfy of the datg. presented 

' • , - , , -^.^.^ 

earlier in this paper has shown it to be reasohably internally consi&- 
tent, and in -general accord with the findings of other studio, a 
further converging operation is ^necessary to show that successful %^ 
selection ha^^ actually taJken place. * 

The children in this, study undertook* the prigifcal psychqplQrsio^p^cal 
selection procedure in 1972/73 when thfey were aged. 3, ^ In. December 
1976 when most of these children were aged 6 th^ entered ^the primary 
school syston. Tae opportunity was taken just before they made this 
transition to examine their behavioyjr^n a standard play .situation. ^ 

> • " • » *^ 

^ Parents of both the * nursery schools* and ^corammity* sanples of 
selected children were informed of the intention of carrying out an 
assessment of their children. A social worker visited them and gave . 
than an opportunity .of discussing the details of the study and making 
-practjctd arranganents. Parental co-operation was obtained ii> 93% of' . 
the families. * ' 

Oiildren were invited to attend the project's Research Centre - v^toLch 
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was* inlL^dif f erent house from either of the nu^rsery schools - in groups 
of four; 'one child, from each of the nursery schools and one from eath 
o^ the correspoi^ng cotminity ^BftpSe The children were provided with 
pew ident^ical unijeoims .to copie to the Research Centre, and were ^thus^ 
as far as. possible unidentifiable as to group origin. Three groups oi 
^ tfour children visitec^ the Centre each day^ 

•The children's behaviour was rated in accordance with a scale adapted 
"ffcm that de^igped hy Belt et al ^(1971). Tk> workers who had not met 
tljp chijdr^ bh pre<dLOus occasions, and who had been trained in the 
rating technique acted* as observers. The children were observed in 
indoor play; eqjnpttient and toys were provided and particular care was 
"--taKm not V iBij^ roduce itons vihlch were veiy; f ateiiliar . 
All items were new and five of the sev§n sets of equipment had not t 
be^' used 4fi tt^e pre-schopl units before^ • * ' . • — 

^ Thus gteps ^were taken to eliminate as far as possible 'any bias towards 
id«xtif ication of better performance by the nursery school children 

i*.(ay*y the use of similar clothing, for all' children, (b) by the' use 
of^ observers who did^not know the children, -and <c) by the use of 
generally upfanviliar ' equipment and toys. Video tapes of tiie children's 

behaviour wer^ also made and may be used at later stage to 

^ ' J ' 

independently vali-date the observations reported* 

i!he children -waited in a playgrpund with swjiigs, see-saw and a sand 

^ * •■ ' • 

- pit be^care being called into the Observation play room. The behaviour 
'in the playground was not rated and was xxseO so3ely as an opportnmity 
for the children to mix socially. 

The group of four children ;toge^r v«is called into the observation room 
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• ^ Wiich tl^ found play ar^ with toys' equ-Lpment laid out. Each 
. child's behdvipdf ^-^B rated over an eight minute Wiod. ' Ilje rating 

• systaii used employs. counts of-behaviour, such as number of t toes a 
.child played with a particular tor.* changed toys, approached adults 

' etc., and also timings of aspects of behaviour. 

It is the data fixxn these timed aspects of behavW that are to be 
rq)Orted here; these are ^ . % . 

. .(a) 'Oonstructive play alone' - a category that wa^ recorded "when" a ' 
child played constructively tvith a or toys 1^ himself . 

. (b) 'positive interaction' 1 included in this category was ta^ng, 

L. ^^^.^^^^^^l '^}^^^^^ t»lp fipn a g^.' < - 

(c) 'Thatching' - this category timed when- a child watched a peer 
or adult while npt otherwise interacting. 

It should be noted that the categories of activity, are jnutually 
exclusive and thus the times sp^t on ^o^j^^^jt^jiufii^srm- 
not indi^ndent. • ► . 

Ohe data ware analysed using analyses pf variance with 'group', i.e. 
.school or connunity, and 'risk', i.e. the risk categorii. s. short • 
recovery, N, non rdsponder, L, lon^ recovery and C, •pontro;L, as. the 
factors, previous analyses had shown that the facjor 'district', i.e. 
Vacaos or Quatre Bomes ^vas nolf a significant variable, bearing ia 
mind, however, that there are no L category cMldren in the Vack® • 
District sample. . , • • , ^ 

' I • 

The data ^e presented in Figures 3 and 4. ' ' , ' , ~ . 



Oa these f i^yres are presented the p values asscx;ia±ed with the factors 
and their interaction. * ^ 

In the case of 'constructive play alone' (Figure 3) the interaction 
'between Jtsk and grovp is si^gnificant and this is 'due to the large 



effect of €5qx>sure tP the jschool e?q)erijence in the C cokftrol. groip as 
•ftgaijist the non-signifipant effect pf that e?q)erience in the three' 



risk groups. , ' " 

In the case of 'positive interaction' , Mtoich it will be reraaBbered 
^ basically social intei^ticxi, there is again ^ -signif icant|ppi5)s x 
ride interaction term; the noteworti^ finding being the extrone ^auKHint 
of positive interjptttion in ttie -L groijp exposed to school experleace. 
Jibe low, levels of positive, interaction in the school 45ontrol ffx^ isJ 
due to the majority of their time being spent in constructive ^ay. • 

The variable of 'watching' shows significant effects of the tro main ' 
' groups, ¥*dLle the gix>i:?r x risk* interaction, does riot quite reach 
- significance. The main finding is thus that school experiCTce has 

an overall effect of lessening the amount of watching, ^lAdch might be 
^ seen as a somewhat pathological variable having neither the positive 
» aspects of constructive play npr ifiteraction. Altiwugh the interaction 
tferm is not significant it can be seen that the effect of^scbopl' 
experience on the non-rei^nders is- absent and the beneficial ef f edt on 
this high risk groujjs appears to be non-existent. 

Ihe questions to be asked of these data are, do'th^Taccord wlt^- 
ejq)ectation and do they violkte the sorts^of notions put forward about 
tbj prennorbid state of those' m4io might later succutnb to psychiatric 
^^^^d^Borders? Also it can b$ asked, has the schopl experience been 
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ben^iclal and hence might it be used ae the basis for a preventive. 

■I* 

program with children at risk? 

In the case^^K^'t^control group the effect of the nurs^ 'school as 
against thd non-^hool ej5>erience' is fairly to be seen as* in accord 
^■with eqject^tions. Tte school children spend a considerable amount 
of their time in coas;tructive play and markedly reduce the tine spqat 
in • just mtching' others. Ibr the control, group the school ej?)erience 
is obviously beneficial. ' i . 

* • 

•In the "case of the S, short" recovery, hyper-re^jonsive group, who it 
mil be remenbered are most like tbos^ in Copenhagen who later succumb ' 
' with firsfrnrank q/nptcxos of schizc^irenia, perhaps ttie-^ interesting - 
feature is that, with or without, school experience, tho^ have a hjgh 
lev^ of -constructive play« . Biis levei it should be noted is hi^ 
than that of the control groi^ without school experiAice. Ibe ' 
signif i*eance of this finding will be discussed I8ater . Ihe other data 
on this groi^) shows' an apparent beneficial effect of school experience 
In that vfetching. is reduced and positive interaction imdceased. Overall, 
.4±e School e^^ence appear^ to be Wfioial ,.to the, high risk group 
in that it pAjvides a setting in which their Weady high levels ^f 
cpnstructive play m^y be effectively,' channeled V the fact that they 
Show in^hool an increased level of social interaction. ' * ■ 

Hie most pesstaistic results are, however, foudd in the case of the ' 
non-re^nder group. These are the subjects whose psychophysiological ' 
'responses are akin to thcise adult schizophrenics ivho are rated as low 
on florid synptons and could possibly, although not universally, .be' ' 
thciught of as exhibiting 'defect' states. Iheir presence doeTnot 
appear to have been reoordeti in other high rials studies; this 'is 



possibly .because they represent the schizophrenic of the 'pixxjess' 
kind who is grilled ^ lav levels of pre-raorbid sexual actiyity, by 
low*rates of marriage, and hence by low lev'els of fertility, consequently 
being underrepresented in genetic risk studies-. ' 

^ In the play situation th^ children show high levels of \«atching; 
unmodified by school ejqperience, Ipw levels of constructive play, again 
uiinodif i«d by .a*ool experience and only a moderate increase^ in onter^ 
action due to that ejcperience. ', , . " 

AlthougH, because the numbens are few, not too great weight can be 
placed on the r^ts, the -findings ^t^tte L, long recovery, groi?). " 
are of interest, rihese are the children, whose psychophysiological 
responses suggWted psychopathic or criminal teiiencies". In "than, the' 
exposare to school ha^had the effect, of gi?eatly increasing positive 
interaction to a higher level than that sh^wn by any other children . ' * 
and this effect is achieved by spending less time pl^dng <^tructively 
^ten.any other childroi along with a corresponding' tall in time ^nt . 
•Etching- . The school eqjerience has *hus piwided the possibility . 
for these children to interact with'cthers, perbajps to the delusion 
of other ^jehaviour'. It clearly depends on'^society 's view of what is #' • 
important for a school to achieve if^ this effect is to be seen as of 
benefit or not. " • , ' 
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In sunnai^, Ithe results of this study are trc^-fofd; firstly, it appears 
to-t)e possible to select,by psychophysiological techniques at the age 
of 3, children who behave differently at the age of 6 and );*o react 
differently to the intervening ^perience of attjgpknce at a nursery 
'school. I\ui;hennore/ the type of behaviour exhibited by the children 
is not in discord with what might legitimately bfe expected on the basis 



of earlier high risk studies ^gnd data fron v,ork on adult patients. 

■■■ ■ ■ . ' ■ ■ J 

The potentially most intSeresting finding is that of the high level of. 
.'constructive play' exhibited by both school and coranunity sai:4)les of 
short recovery hj^ risk children. ' , , 

It has been su^ested (Venables, 1974) that the short recovery limb 'of \ 

/. . • 
the skin conductance response is exhibited by subj6ct^ whpse charac- ^ ^ 

teristic mode of attention deployment is ohe of "openness to the 

emdbfoiment". .This suggestion has been si^^wrted by data from work on 

anjlxnals. Bagshaw and Kiirble (1972) sbof«ed that hif^xjcaopectamized ^ ^ 

monk^ exhibit the sort of skin conductance re^nse described in tBfe . 

present ^study as characterizing the S hi^ rj^k groip, and work by 

Douglas (1967) suggests that oiie of the>Eunctions of the Mppoc^gxis 

is* that of sensory respcgase gating: the hippocampectotnized- animals or 

the subject with an imbalance of function of the hiHpocaiEpus in the 

direction of underactivity is to be expected to show both poor sensory 

ii^t filtering"" and short recovery SCR responding. Recent -work by 

Lobstein (personal ocranunication) has^shown the short recovery SCR is 

significantly correlated with decelera^n of the 'phasic HR responses. 

This latter type of re^o^ivity is that describe^ by Lacey (e.^. 1967) 

as^indicative of the staiice of "openness to the erj/ironnient" . 

Ihe association between cj^eativity and schiapphrenlSi has been suggested 
(Ml several pccsteions, e.g. McConaghy and Clancey (1968) and Claridg;^ 
j[1972). Delias and Gaier (1970) have suggested** that "creative persons 
, , . deployed their att^tion more widely, were more awayg of and 
receptive and Vetained more stimulus experience in unstable f onn, tending 
not to screen out the irrelevantV . 
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It thys seens possible that the constructive play shewn by the S high- 
risk grot?) in the present i^dy mig^t be cotiisidered as 'an exanple of 
the creativity shDwn~By those tending -not to extensively filter thejjc 
Stimulus iDput, " ; ' 

lahman <i96B) states in consicieririg the similarity between schizo- 
phreStic and creative subjects - "if he is cscpsCble. o% coping wi-th this 
greater than average influx of discrete feensory stimuli he mi^t perfonn 
at a better than average level'; but vsten the .extraordinary sensitivity 
of his receptive appalutus is not matched by an equally extraordinary ^ 
performance of his central processing apparatus th&i his integration 
breaks down and he may become psychotic". Dykes and McGabieyf4976) 
in following iip these views in an experiment on schizophrenic and 
creative subjects suggest that thie voluntary control over attention^^^ 
strategies is \rfiat distinguishes schisophrenic from creative subjects. 

It may be that the most important aspect of the study so far is that of 
the challenge of being able to teach tlie S groap type of child to gajti 
voluntary contijol over the d^jloyment of .his attention and thus exploit 

i 

potential creativity rather than allow it to descend to the ^vaste of 
schizophrenia, ^ 
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Cbaracteristics of the total sainple of 3 yea*, olds. ^ 



) Race ■ Male . Feriale ^ Ibtal N % 

r 



Hindu 365 . 337 

Tandl " 96 - ' 84 



Moslem 175 180 

239 . 224 



General 
Bopulationt 

Chinese 16 16 



Other 34 34 

Total 925 (5^.4%) 875 (48.6%) 



702 


39..0.'| 


4 ' 






- 49.P (50.0)* 


180 


, 10.0 J 




355 


19.7, 


(16.0)* 


463 


/25'.7 


(29.0)* 


32 


1.8 


■ ' (4.0)* 




3.8 





t' General population is the official description f&r that part of the 
population sometlmfes called Creole. It is likely that those 
designated as * other' in, our san^le should be included with the' 
general population. . - . , 

^ ^ ' #> ^ " ' 

* Figures in parentheses^e the official percentage figures obtained 
from the latest census data. # 
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Table 2 



1 
2 
3 
4 
5 

r 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
.16 
17 
18 
19 



' . 20 
,21 

• 22' 

23 
24 



.Taped Stimuli 



SI 

OSl 
OSl 
OSl 
0S2 
0S2 
0S2 

CSl 
CS2^ 

XSl 
CSl 
CSl 
CS2 
€S1 
CS2 
CSl 
CSl- 
CSl 
CSl 
'CS2 , 
CSl- 
CSl 
*CS1 



i62 



ucs 

DCS 



UCS 
UCS 



UCS 

ucs 



•A 
X 



Responses iised 
in selection 

B 



. X 



X 
X 



* 
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Table 3 



rs 



Characteristics 6i saiqDle of -200 children fin'ocated ' • 
to nursery schools and matched "ooranunity" saijiple! 



^1: 



■5 



Hudu 
TeouLI % 

\ 

Moslem - 

General 
Ppptilatiori 

CMn^ 
Other 

Tbtal 





Sex 

Male 


• 

Female 


Total 

■ 


• 

% ■ 

• 


•■ . y • 




\ 




.40 




r , 

•'77 


38.5. 


,6 . 
i7 ■ ' 




16 
43 


21,5 


36 




64 


0 






.0 


6 


-99 


' 101 • 







> 46. 
.0 ^ 



5 .(H^^O)* 

(19.7)*' 
(25.7)*v 
V.8)* 
«(3.8)* . 



\i * Figures in pterentjieses are the percentage figures found in ttie 
, . t total sainple of 1800 c^^dren. (gpe l^le 1.) . 
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■ Table 4 



-Nunber of subjects allocated to psyoh?jphysiologically " 
defined risk and control grt^ out of a 'total* of' 1800 



^ — . — subjects- tested^ 



Nbn-respon^ers, (N) " * ; 45 . 



N . • % 
2.5 



N ♦ 



^ ^ • ^, aaajects with la^ an?)litll|||^ 



Subjects with medium 



anplftudes medium' recov^. ; . , 214 

SCR» (Controls) (C> 



^ ; ,UWocSited ^ • , _ ' Jl^^ '1299 ' 



ehort recovery SCRS ' ^ . '141 7 W 

(^ypeI^^espQnders) (S> . • ' 



arplitudesv^ long . ' loi ; g^g 

recovery SCHs ^) , r^^T r 

•Sqiijects with medlxm . / ' ■ 



11 ;9 



72.2.: 



Table 5 



NutEbers of subjects -allocated to ps:^hophysiolQgicaily 
. dpfinprt rffik »nri c oAtrol groups In mirsery schools and 



ocnmunity • groi^ . 



Vacaos Sbhool 




10 



Qroape 



S 



26 



14 



Tbtal 



50 



Vacaos Qxanuhlty 



14 



27 0 



9 



50 



C^tre Bornes 
School - 



23 



15 



50 



Cc^Dunlty 



6 



23 



6 



'15 



50 



Totals 



\ 



. 37 



99 



11 



53 



200 



^ 



0> 
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43 



J 



17 



■Kible 6 




Results of discriminant analysis predicting group 

* * 

metnbership from vari^les unused in original, selection. 



' Actual 
Group 



Kb* 



45 



120 



101 



Predicted grovg) roecDbership 



S N 
141 103 (73)t ^ 0 




44 (97.8) 



1 C0.8) 



Ungrotqped 1388 87 6. 3) 



Percentage of cases oi^tectly claLs: 



L 

t 

16 (11.3) 



22 C^.6) 

• - > ' " 

1 (2.2) 0 

81' (67.5) ^ 27 (22.5) 

31 (30.7) 68 (87.3) 



178 (12.8) ^504 (36.3) 619 (44.6) 



ified' 72.3 



■ ■ • 6 

* Th^ minbers do nat^;ix5Qprd witb those in Table 4 as -tjie allocation 
tc^,^^ptjup was narrowed to eliminjrte Ss showing any high risk/type 
re^xmse patterns. ' — ^ ^ 

t How ^)ercehj[ages 4i hrachi^ts. , • ' 

- ,» '•' • • • • 
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'JTable 7 



Re^xase anplitudes (Bacranhos/an^) oirnon-ireinforced trials defined 
as C responses by occurring in the latency window. 1 to 3 seconds after 
DCS onset. Ekta from tm high risk S groups (SI having nine or more 
aia^SSrSjTOTlbte'cfite^ 















{lespoDse 


SI 


S2 


C 




P 


^i6c ' 


.16 


.11 


.Off 


< 


.001 


13P. 


.16 


.09 


.04 


< 


.02 


> 18C* ; 


. .19. 


.14 


.04 




.001 


19C* 


' .16 


.12 


,.04 


< 


.001 


■ 20C* 


.18 


.09 


^04 


< 


.001 


22C 


.11 


.10 


.03 


< 


.001 


23C 






.04 


< 


.03 


24C * 


".14 


.07 


.04 


< 


.001 



♦ ' Used in selection of the risk groups 



Response anplitudes (ndcrarJbos/cn)^) to the UCS on 
reinforced trials. Data for tvvo higji risk groups 
SL-^md S2-and- the oontrol -greas e in TaihTe 7, 



Response ^ Groiqp 





SI 


S2 


c .. 


f 


7C* 


.43 


« 

.49 


.26 


< 


^ 8C 


' .39 


.40 • 


.20 


< 


lie 


.30 * 


.33 


.18 ^ 


< 


12C 


.28 - 


.28 


.15 


< 


15C 


.41 


.32 


.14 ' 


< 

*> 


17C 


_ .32 


.29 


.13 


< 



♦ Used in selection of risk group 
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.001 
.001 

.ooi 

.001 
.001* 
.001 



Table 9 



' I«vels of skin conductance (micromhos/crn^) during 
orientation, conditioning and esrtinction in tm 



short-recovery (hyp&r-re^nsive) risk, graaps, 
SI and S2, and the control group, C* 



SI ' S2 
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p 



Qriebtatjxm 4.6 ' 3.7 2.4 < .od 

Oonditioijing ' 5.1 4.I 2.8 < .001 

Extinction 5.I ' 3.9 2.7 



< .001 



4 ^ 



r t 



liable 10 



latencies of resixinses (sees) to orienting stimuli 1-6 to uositlve 



A. lb oiletiting 
stimuli y 



1 


1.70 


1.52 


1.22 


< 


.'04 


2 


1.32 


1.26 


1.26 




NS 


3 


1.74 


1.51 


1.30 




.10, 


4 * 


2.33. 


1.25 


1.27 


< 


.'002 


5 


1.35 


1.24 


i;20 




16 


6 


1.98 


1.32 


.1.40 
* 


< 


.008 




1.52 


1.30 


1.12 


< 


.001 




1.43 ^ 


1.29 


1.08 


< 


.001 




1.41 


1.40 , 


1.31' 

« 




NS 




2.08 


1.53 


1^ ■ 


< 


.001 



B. lb CS+ <A resp) 

I ■ • 

C Tb CS- (A resp) 

D. lb UCS on. 
reinforced 

.-trials (C resp) 

E. , To onitted UCS 

after CS+ during 
. conditioning 
(C resp} 



F. , To omitted UCS . ' 

^ ' after'CS+ after ^ 

/ conditioning 1-34 1.02 , < .ool 

(C re^) - C ■ 



G. To emitted UCS * 

afto-CS- ' . 1.16 ,1^4 1.04 



(0 resp) 
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Fig^'e 3 
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Tim§ spent in 'watching*, by four psychophysiologically defined groups 
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Figure 4b • • ' • 

Time, spent in 'positive interaction' by four '"psychophysiolQgica!^ defined group 
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